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Resumo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GRHPSUHJRGHWpFQLFDHOHWURTXtPLFDQDUHPRomRGHFRPSRVWRVRUJkQLFRVHPVRORHiJXDVUHVLGXDLV2PpWRGR
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&
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2+HGRKHUELFLGDDWUD]LQD
&H&O15FRPRFRQWDPLQDQWHVSDGU}HV2WHRUGHFRQWDPLQDQWHIRLPRQLWRUDGRSHORJUDGLHQWHGHS+HQWUHRVHOHWURGRVHSRUDEVRUEkQFLDQDUHJLmRGRXOWUDYLROHWDHPIXQomRGRWHPSR2VPHOKRUHVUHVXOWDGRVIRUDPREWLGRV
QDiJXDUHPRomRGHIHQROHPHGHDWUD]LQDHPTXDQGRFRPSDUDGRVFRPDSUHVHQoDGHVRORH
UHVSHFWLYDPHQWH'HXPPRGRJHUDODWpFQLFDPRVWUDVHH¿FD]QRVHQVDLRVUHDOL]DGRVHPHVFDODODERUDWRULDO
Palavras-chave5HPHGLDomRHOHWURTXtPLFDIHQRODWUD]LQDWpFQLFDHOHWURFLQpWLFD
ELECTROCTROCHEMICAL CELL MODEL FOR REMOVAL AVALUATION OF ORGANIC WASTES 
TÍTULO FROM SOIL AND WATER
Abstract: ,QWKLVZRUNDPRGHORIODERUDWRU\VFDOHFHOOLVSUHVHQWHGDLPLQJDWWKHHYDOXDWLRQRIWKHHOHFWURFKHPLFDO
WHFKQLTXHIRU WKHUHPRYDORIRUJDQLFFRQWDPLQDQWV LQVRLODQGZDVWHZDWHUV7KHPHWKRGXVHV WZRWLWDQLXPÀDW
HOHFWURGHV RSSRVLWHO\ FKDUJHG LQ WKH FHOO 7KH FKDUJH DSSOLFDWLRQ SURYRNHV WKHPLJUDWLRQ RI LRQL]HG RU SRODU
VSHFLPHQVLQGLUHFWLRQRI WKHRSSRVLWHFKDUJHGHOHFWURGH7KHSRURXVPHGLXPHVVD\HGZDVWKHSXUSOHUHGFOD\
ODWRVRO YHU\ FRPPRQ LQ VRXWKHDVW%UD]LOLDQ UHJLRQ7KH UHPRYDO RI SKHQRO &
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2+ DQG KHUELFLGH DWUD]LQH
&H&O15DVVWDQGDUGFRQWDPLQDQWVZDVHYDOXDWHG7KHWHVWHVZHUHSHUIRUPHGLQIXQFWLRQRIFKDUJHDSSOLFDWLRQWLPHPDSSLQJWKHS+EHWZHHQHOHFWURGHVDQGWKHFRQFHQWUDWLRQDVVHVVHGE\DEVRUEDQFHPHDVXUHPHQWVLQXOWUD
YLROHWUHJLRQ7KHEHVWUHVXOWVZHUHDWWDLQHGLQZDWHUDUHPRYDODWRISKHQRODQGRIDVFRPSDUHG
WRVRLOHUHVSHFWLYHO\$WDODUJHWKHWHFKQLTXHZDVHIIHFWLYHLQWHVWVSHUIRUPHGLQODERUDWRU\VFDOH
Keywords: (OHFWURFKHPLFDOUHPHGLDWLRQSKHQRODWUD]LQHHOHFWURNLQHWLFSURFHVV
1. Introdução
(PWHUPRVJHUDLVDHOHWURFLQpWLFDFRQVLVWHQDDYDOLDomRHFDUDFWHUL]DomRGDVIRUoDVJHUDGDVHPIXQomRGD
DSOLFDomRGHXPFDPSRHOpWULFRHPXPPHLRSURYRFDQGRRPRYLPHQWRGHVWHRXGHHVSpFLHVHPGLUHomRjVVXSHU-
ItFLHVHOHWUL¿FDGDV'(/*$'2HWDO&RPEDVHQHVWHFRQFHLWRRXVRGHWpFQLFDVHOHWURFLQpWLFDVHVXDVYD-
ULDQWHVWrPDSUHVHQWDGRUHVXOWDGRVSURPLVVRUHVHPSURFHVVRVGHHOLPLQDomRGHFRQWDPLQDQWHVTXtPLFRVSUHVHQWHV
HPiJXDVHHPPHLRVSRURVRV(PPHLRDTXRVRDPLJUDomRGHHVSpFLHVVREDDomRGHXPFDPSRHOpWULFRDSOLFDGR
JHUDQRVLVWHPDXPDFDPDGDGLIXVDPyYHOTXHDUUDVWDFRPHODRVFRPSRVWRVSRODUHVSUHVHQWHVHPVROXomR1D
SUHVHQoDGHXPPHLRVyOLGRFRPRVRORVRXGHPDLVVLVWHPDVSDUWLFXODGRVHVWHVVmRFRQVLGHUDGDV¿[RVFRPUHODomR
DRPRYLPHQWRGDFDPDGDVHQGRDVVLPGHQRPLQDGRGHHOHWURRVPRVH&52&.)25'2SURFHVVRGHPL-
JUDomRSRUHOHWURRVPRVHpPDLVH¿FD]TXDQGRRVFRPSRVWRVDVHUHPWUDQVSRUWDGRVHVWmRHOHWULFDPHQWHFDUUHJDGRV
1HVVDVFRQGLo}HVDOJXPDVVXEVWkQFLDVGLVVRFLDPVHHPPHLRiFLGRHFLUFXQVWkQFLDVUHGR[YDULDGDV(PSULQFtSLR
DVWpFQLFDVHOHWURFLQpWLFDVVmRSDVVtYHLVGHDSOLFDomRHPTXDOTXHUPHLRSHUPHiYHOXPLGL¿FDGRQRTXDORFRQWDPL-
QDQWHDVHUPLJUDGRSRGHVHUXPFRPSRVWRGRWLSRLQRUJkQLFRRUJkQLFRRXRUJDQRPHWiOLFRDGVRUYLGRRXQmRVRE
DVXSHUItFLHVyOLGDRXGHHVSpFLHVFDUUHJDGDVL{QLFDVHQmRFDUUHJDGDVSRODUHDSRODUHPVROXomR1RSURFHVVR
HOHWURRVPyWLFRRFRUUHRHVWDEHOHFLPHQWRGHJUDGLHQWHV HOpWULFRVHKLGUiXOLFRVQRPHLR *$/($&$5
3URFHVVRVGHHOHWURRVPRVHWrPVLGRDSOLFDGRVQDFRQWHQomRHGUHQDJHPHPHVFDYDo}HVRXSDUDDHVWDELOL]DomRGH
VRORV6$1726QDSXUL¿FDomRGHYHODVFHUkPLFDV$66,66,/9$HDYDOLDGRVQDGHVFRQWDPLQDomR
GHVRORVHiJXDV6,/9$$66,6$/0(,'$
3DUDDYDOLDomRGRSRWHQFLDOGHVWDWpFQLFDDSUHVHQWDVHQHVWHWUDEDOKRXPPRGHORGHFHODHOHWURTXtPLFD
SDUDXVRHPODERUDWyULR2SULQFLSDOREMHWLYRIRLHVWDEHOHFHUXPDPHWRGRORJLDPtQLPDSDUDDIHULUDH¿FLrQFLDGD
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PLJUDomRGHFRPSRVWRVRUJkQLFRVHPPHLRVSDUWLFXODGRV1HVWH WUDEDOKRRIHQROHRKHUELFLGDDWUD]LQDIRUDP
HOHLWRVFRPRFRQWDPLQDQWHVWHVWHV
2. Materiais e Métodos
$FHODHOHWURTXtPLFDSURSRVWDIRLFRQIHFFLRQDGDHPDFUtOLFRFPGHHVSHVVXUDSDUDXPYROXPH¿[R
GHOtTXLGRFPHVyOLGRFPFRPFRQH[}HVODWHUDLVGLDJRQDOPHQWHRSRVWDVSDUDDOLPHQWDomRHYD-
]mR'XDVFkPDUDVODWHUDLVSDUD¿[DomRGRVHOHWURGRVIRUDPGH¿QLGDVSRUVHSDUDomRYLDPHPEUDQDVSHUPHiYHLV
GHQ\ORQPRQR¿ODPHQWRFRPDEHUWXUDGHPDOKDVGH+PHHVSHVVXUDGR¿RGH+PGLkPHWURGHIDEULFDomR
7(*$3((VVDVPHPEUDQDVWHPDIXQomRGHOLPLWDURHVSDOKDPHQWRGRVyOLGRSHUPLWLQGRDUHPRomRGRFRQ-
WDPLQDQWHPLJUDGR2SURMHWRHVWiGLVSRVWRQD)LJXUDHRÀX[RJUDPDJHUDOGHIXQFLRQDPHQWRQD)LJXUD2V
HOHWURGRVIRUDPFRQIHFFLRQDGRVGHWLWkQLRGHFRPSRVLomRFRPHUFLDO
3DUDYDOLGDomRGDPHWRGRORJLDRVWHVWHVSUHOLPLQDUHVIRUDPUHDOL]DGRVHPiJXDGHVWLODGDHHPVRORGR
WLSR/DWRVVROR5R[R'LVWUy¿FRVHSDUDGDPHQWH$VFRQWDPLQDo}HVIRUDPUHDOL]DGDVGHIRUPDFRQWURODGDDSDUWLU
GHVROXo}HVHVWRTXHVQDFRQFHQWUDomRGHPJP/IHQRO6\QWKHDWUD]LQDFORURHWLODPPLQRLVRSURSL-
ODPPLQRWULD]LQDGD6\QJHQWD
$SyVDLQVHUomRGRPHLRFRQWDPLQDGRDSOLFRXVHDWHQVmRGH9'&HFRUUHQWHFRQVWDQWHGHP$
GLUHWDPHQWHQRVHOHWURGRVIRQWH'&3RZHU6XSSO\03&'GD0LQLSD$VPHGLGDVUHDOL]DGDVIRUDPRS+
DRORQJRGRFRPSULPHQWRGDFHODWRPDGRVGRDQRGRSDUDRFiWRGRHGDDEVRUomRQDUHJLmRGRXOWUDYLROHWDHPDOt-
TXRWDVH[WUDtGDVGRVFRPSDUWLPHQWRVGRVHOHWURGRV8WLOL]RXVHHVSHFWURVFRSLDGHDEVRUomRGH89YLV6KLPDG]X
893&FRPDQiOLVHVQDVEDQGDVQRFRPSULPHQWRGHRQGDQPSDUDRIHQROHHPQPSDUDDDWUD]LQD
&XUYDVGHFDOLEUDomRDEVRUEkQFLD;FRQFHQWUDomRSDUDDPERVRVFRQWDPLQDQWHVIRUDPSUHYLDPHQWHHVWDEHOHFLGDV
6,/9$$GHWHUPLQDomRGDUHPRomRpWRPDGDFRPRDUHODomRQXPpULFDHQWUHDVFRQFHQWUDo}HVLQLFLDLVHD
UHVXOWDQWHDSyVRSHUtRGRDYDOLDGR7RGDVDVPHGLGDVIRUDPUHDOL]DGDVHPWULSOLFDWDV
3. Resultados e Discussão
1D)LJXUDDREVHUYDVHRSHU¿OGHYDORUGHS+DR ORQJRGRFRPSULPHQWRGDFpOXOD FRPYDULDomR
WHPSRUDOSDUDDiJXDFRQWDPLQDGDFRPIHQROVHPSUHVHQoDGHVROR'HXPPRGRJHUDOREVHUYDVHXPFRPSRUWD-
PHQWRVLPLODUHPWRGRVRVWHPSRVGHDSOLFDomRGHFDUJDVDYDOLDGRV$SDUWLUGHXPYDORUGHS+LQLFLDOKRPRJrQHR
SUy[LPRDiJXDGHVWLODGDH[LVWHXPDXPHQWRJUDGXDOGDDFLGH]QRDQRGRFRPSURSRUFLRQDOQHXWUDOL]DomRQR
FDWRGR(VWHHIHLWRpHVSHUDGRHPIXQomRGDRFRUUrQFLDGHKLGUyOLVH&RPDPDQXWHQomRGDWHQVmRDPLJUDomRGRV
tRQVKLGURJrQLR++pIDYRUHFLGDHPGLUHomRDRDQRGRHGRVJUXSRVKLGR[LODVSDUDRFDWRGRGUHQDQGRRIHQROHP
VROXomR
)LJXUD5HSUHVHQWDomRHVTXHPiWLFDGDFpOXODHOHWURTXtPLFDFRPYLVmRHPSHU¿ODHDpUHDE
3DUDSHUtRGRVVXSHULRUHVDPLQWHPVHXPDEDL[DPHQWRQRVYDORUHVGHS+DSDUWLUGRFDWRGRFRP
HVWDELOL]DomRHPWRUQRGRYDORUGHSUy[LPRDRDQRGR$TXHGDGRS+LQLFLDOQmRSRGHVHULQWHUSUHWDGDDSHQDV
FRPRUHVXOWDGRGDPLJUDomRGRIHQROPDVWDPEpPSRUSURFHVVRVLPXOWkQHRGHHOHWUyOLVHSURPRYHQGRDPRYLPHQ-
WDomRGHVXESURGXWRVGDHOHWUyOLVHGDiJXD2+H+HVWDEHOHFHQGRXPÀX[RGHPROpFXODVDRORQJRGRJUDGLHQWH
HOpWULFR$&$5	$/6+$:$%.(+&RPRDPROpFXODGHIHQRODSUHVHQWDDOWDVROXELOLGDGHHPiJXDRX
VHMDpSRODUHVSHUDVHTXHRVJUXSRV2+GRIHQROVRIUDPRPHVPRHIHLWRGHPLJUDomRGRVJUXSRV2+UHVXOWDQWHV
GRSURFHVVRHOHWUROtWLFRGDiJXD2XWURLQGLFDWLYRGRHIHLWRGDPLJUDomRGRIHQROSRGHVHUFRPSDUDGRREVHUYDQGR
RVHVSHFWURVGHDEVRUomRGH89YLVUHDOL]DGDVHPDPRVWUDVFROHWDGDVQDUHJLmRGRVHOHWURGRV
1D)LJXUDELOXVWUDVHDVLQWHQVLGDGHVGDVDEVRUEkQFLDVHPDOtTXRWDVREWLGDVLQLFLDOPHQWHHDSyVRV
PLQXWRVGHDSOLFDomRGDFDUJDHPDPRVWUDUHFROKLGDSUy[LPDDRDQRGR2VHVSHFWURVLQGLFDPXPDUHGXomR
VLJQL¿FDWLYDGDVLQWHQVLGDGHVGDDEVRUomRHPVHXFRPSULPHQWRGHRQGDWtSLFRSUy[LPRDQP$YDULDomR
GRYDORUGRS+HGDDEVRUEkQFLDXWLOL]DQGRDDWUD]LQDFRPRFRQWDPLQDQWHDSUHVHQWDUHVXOWDGRVVLPLODUHVSRUpP
PHQRVVLJQL¿FDWLYRVHPUHODomRDRIHQROLQGLFDQGRXPDPHQRUPRELOLGDGHGDVPROpFXODVGHVWHKHUELFLGD
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preenchimento 
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água
análise
UV-Visível e
variação de pH
água
pH nas 
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solo
determinação 
da quantidade
removida
apliacação
de carga
)LJXUD)OX[RJUDPDJHUDOGHIXQFLRQDPHQWRHDQiOLVHGDFpOXODHOHWURTXtPLFD
)LJXUDD9DULDomRGRYDORUGHS+HQWUHRVHOHWURGRVSDUDWHPSRVFUHVFHQWHVGHDSOLFDomRGHFDUJDE
([HPSORGHSLFRGHDEVRUEkQFLDQDUHJLmRGRDQRGRSDUDRIHQRODSyVPLQXWRV
2 IHQROHDDWUD]LQDSRVVXHPHVWUXWXUDV VLPLODUHV FDUDFWHUL]DGRVSRUQLWURJHQDGRVKHWHURFtFOLFRV(P
DPERVRVFDVRVSRGHVHUHVWDEHOHFLGDUHODomRHQWUHDVDEVRUEkQFLDVHRJUDGLHQWHGHDFLGH]PHGLGRDRORQJRGD
FpOXOD1DSUHVHQoDGHVRORVHPFRPSDFWDomRLQWHQVLYDRFRPSRUWDPHQWRDSUHVHQWRXVLPLODUFRPSRUWDPHQWR
SRUHPFRPSHU¿OPHQRVDFHQWXDGRHPUHODomRDSHQDVHPVROXomRFRPiJXDXPDPHQRUH¿FLrQFLDQRSURFHVVR
HOHWURTXtPLFRSDUDDDWUD]LQDFRPUHODomRDRIHQRO$7DEHODVXPDUL]DRVUHVXOWDGRVQXPpULFRVREWLGRVQRV
HQVDLRVUHDOL]DGRVSyVXPSHUtRGRGHPLQGHDSOLFDomRGHFDUJDHPDOtTXRWDVWRPDGDVQDUHJLmRFHQWUDOGRV
PHLRVEXONGDVDPRVWUDV
7DEHOD9DORUHVQXPpULFRVGD UHPRomRGHFRQWDPLQDQWHVHPiJXDH VROR WRPDQGRSRU UHIHUrQFLDD
FRQFHQWUDomRLQLFLDOGHFRQWDPLQDQWHV
&pOXODHOHWURTXtPLFD
SUHHQFKLPHQWR
(¿FLrQFLDGHUHPRomR
)HQRO Atrazina
ÈJXDGHVWLODGD ( (
ÈJXDHVROR ( (
4. Conclusões
2SULQFLSDOREMHWLYRGHVWHWUDEDOKRIRLRGHYDOLGDURH[SHULPHQWRSRUPHLRGRXVRGHXPDFpOXODHOH-
WURTXtPLFDGHIiFLOFRQIHFomRHXPDPRQWDJHPLQVWUXPHQWDOVLPSOHVSRVVLELOLWDQGRLQIHULUHPSRWHQFLDLVDSOLFD-
o}HVH[VLWX$DSOLFDomRGHFDUJDHPiJXDUHVXOWRXHPXPPDLRUJUDXGHPLJUDomRGRVFRQWDPLQDQWHVTXDQGR
FRPSDUDGRjVROXomRFRPDSUHVHQoDGHVROR2IHQRODSUHVHQWRXXPDPDLRUPRELOLGDGHVREDDomRGRFDPSRVH
FRPSDUDGRVFRPDDWUD]LQD(PERUDDH¿FLrQFLDGRVSURFHVVRVHOHWURFLQpWLFRVVHMDGHSHQGHQWHGRWLSRGHHVSpFLH
DVHUPLJUDGDHSULQFLSDOPHQWHGRPHLRHPTXHRFRQWDPLQDQWHLQWHUDJHRVUHVXOWDGRVREWLGRVHPHQVDLRVUHDOL-
]DGRVQHVWDFpOXODODERUDWRULDOFRQ¿UPDPRSRWHQFLDOGRXVRGHWpFQLFDVHOHWURTXtPLFDVVHQmRSDUDXPDFRPSOHWD
UHPRomRFRPRXPSURFHVVRFRDGMXYDQWHGHUHPHGLDomRRXSXUL¿FDomRGHPHLROtTXLGRVRXVROXomRGRVROR
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